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Dear Sir: 

Please amend the above-identified application as follows: 
In The Claims : 

In Claim 5, line 5, please delete "chiefly of. 

Cancel Claim 6. 

Please add the following new claims: 

7. A two-wheeled or four-wheeled motor vehicle equipped with an exhaust gas 
discharge system using an exhaust gas purification catalyst, the exhaust gas purification catalyst 
comprising a metallic carrier, an undercoat layer disposed on a surface of said carrier and 
comprising a heat-resistant inorganic oxide having an oxygen-absorbing substance added thereto, 
and a catalyst-carrying layer disposed on said undercoat layer and having a catalyst supported 
thereon. 

8. A vehicle as claimed in Claim 7 wherein said carrier comprises a cylindrical 
punching metal made of heat-resisting stainless steel. 

9. A vehicle as claimed in Claim 7, wherein said oxygen-absorbing substance 
comprises cerium oxide or a double oxide of cerium and zirconium. 
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10. A vehicle as claimed in Claim 7, wherein said heat-resistant inorganic oxide 
comprises one or more compounds selected from the group consisting of alumina, silica, 
aluminum silicate and alkali metal silicates. 

11. A vehicle as claimed in Claim 7, wherein said catalyst-carrying layer comprises 
one or more noble metals selected from the group consisting of platinum, palladium and 
rhodium, and a metallic oxide comprising activated alumina. 
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accordance with standard U.S. practice. Please enter this amendment prior to calculation of the 
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TITLE OF THE INVENTION 

Exhaust Gas Purification Catalyst for Internal 
Combustion Engine 
BACKGROUND OF THE INVENTION 
5 1. Field of the invention 

This invention relates to exhaust gas purification 
catalysts for internal combustion engine, and more 
particularly to an exhaust gas purification catalyst which 
has excellent thermal resistance and adhesion properties, can 
10 suppress thermal deterioration even under severe conditions, 
and can exhibit excellent purification capabilities. 
2. Description of the related art 

In two-wheeled motor vehicles, four-wheeled motor 
vehicles and the like, an exhaust gas purification catalyst 
15 is installed in the exhaust gas flow path so as to reduce the 
contents of carbon monoxide (CO) and hydrocarbons (HC) in 
exhaust gas from the internal combustion engine. As a 
conventional exhaust gas purification catalyst for two- 
wheeled motor vehicles, there is commonly used a ternary 
2 0 catalyst comprising a metallic carrier made of heat-resisting 
stainless steel and coated with a catalytic substance 
comprising noble metals. 

In the exhaust pipe of a two-wheeled motor vehicle, the 
exhaust gas temperature is about 4 00°C prior to the catalyst, 
25 but reaches 700-800°C on the carrier region having a noble 



metal catalyst supported thereon owing to the chemical 
reactions taking place on the catalyst. Consequently, the 
catalyst has a shortcoming in that thermal expansion of the 
metallic carrier may cause the catalyst layer to become 
5 separated and, therefore, satisfactory purification 
capabilities cannot be achieved. 

In order to overcome this shortcoming, there has been 
proposed a catalyst made by heat-treating a ferritic 
stainless steel material containing aluminum at a high 

10 temperature to produce alumina -whiskers on a surface of the 
steel material, and depositing a catalytic substance thereon 
(Japanese Patent Provisional Publication No. 3-157143/1991). 
However, the type of the material is restricted in order to 
produce whiskers of good shape, and this catalyst is too 

15 expensive for practical use in two-wheeled motor vehicles. 

In addition, there is known a catalyst in which a 
coating layer of a heat-resistant inorganic oxide is formed 
on a surface of a metallic carrier (Japanese Patent 
Provisional Publication No. 10-5603/1998). This catalyst can 

20 suppress the separation of the catalyst layer, but has the 

disadvantage of being unable to suppress deterioration of the 
catalytic substance under high-temperature conditions ranging 
from 700°C to 800°C. 
SUMMARY OF THE INVENTION 

25 An object of the present invention is to provide an 



exhaust gas purification catalyst which can minimize the 
separation of the catalyst layer due to heat and vibrations, 
can suppress thermal deterioration of the catalytic 
substance, and can exhibit excellent purification 
5 capabilities under severe conditions. 

The present invention relates to an exhaust gas 
purification catalyst having a metallic carrier and a 
catalyst-carrying layer wherein an undercoat layer comprising 
a heat-resistant inorganic oxide having an oxygen-absorbing 

10 substance added thereto is formed on a surface of the 

metallic carrier, and the catalyst-carrying layer is formed 
on the undercoat layer. 

When a metallic carrier is used in exhaust gas 
purification catalysts for two-wheeled and four-wheeled motor 

15 vehicles, the catalyst layer may be separated owing to 
thermal expansion, vibration or the like. In order to 
improve its adhesion, the use of an undercoat layer 
comprising a heat-resistant inorganic oxide has been proposed 
(Japanese Patent Provisional Publication No. 10-5603/1998). 

20 This can suppress the separation of the catalyst layer, but 
fails to suppress a reduction in purification capabilities 
after an endurance treatment. 

According to the present invention, an oxygen-absorbing 
substance (ceria or a double oxide of cerium and zirconium) 

25 is added to the heat-resistant inorganic oxide constituting 



the undercoat layer. This makes it possible to suppress a 
reduction in purification capabilities after an endurance 
treatment, while maintaining excellent adhesion properties. 
The reason for this is that, in contrast to conventional 

5 catalysts in which cerium oxide and a catalytic noble metal 
(i.e., rhodium) form a complex to cause a reduction in 
purification capabilities, the catalyst of the present 
invention permits cerium oxide in the undercoat layer to 
maintain its high oxygen-absorbing ability even after an 

10 endurance treatment. 

According to the present invention, the formation of an 
undercoat layer comprising a heat-resistant inorganic oxide 
improves the adhesion between the metallic carrier and the 
catalyst-carrying layer and thereby minimizes the separation 

15 of the catalytic substance due to thermal expansion or 
vibration of the metallic carrier. 

Moreover, the addition of an oxygen-absorbing substance 
to the undercoat layer comprising the heat-resistant 
inorganic oxide can prevent the oxygen-absorbing substance 

2 0 from forming a complex with a noble metal, and can thereby 
suppress a reduction in oxygen-absorbing ability and 
deterioration of the noble metal. In addition, an 
improvement in oxygen-absorbing ability suppresses the 
sintering of the noble metals and yields a catalyst having an 

25 excellent low-temperature activity. 



Furthermore, the ternary catalysts used in four-wheeled 
motor vehicles exhibit the most excellent purification 
capabilities in the vicinity of the theoretical air-fuel 
ratio. Consequently, if the oxygen-absorbing ability is 
improved, the range of the air-fuel ratio in which high 
purification capabilities are obtained can be extended. 
Thus, the present invention makes it possible to achieve 
excellent purification capabilities. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view of an exhaust gas 
purification catalyst installed within an exhaust pipe? 

FIG. 2 is a perspective view of an exhaust gas 
purification catalyst in the form of a punching metal; and 

FIG. 3 is a cross-sectional view of a pipe catalyst 
having a catalyst layer supported thereon. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The metallic carrier used in the present invention 
comprises SUS430, SUS304, SUS316, SUS436 or the like, and may 
have any of various shapes such as platelike, cylindrical and 
honeycomb shapes, preferred examples of the carrier are 
cylindrical punching metals made of heat-resisting stainless 
steel and known as punching pipes or punching tubes. These 
carriers are suitable for use in two-wheeled vehicles because 
not only they have improved heat resistance, but also the 
perforations made by punching provide a large surface area to 



improve exhaust gas purification capabilities, and cause a 
reduction in exhaust resistance within the exhaust pipe. 

The heat-resistant inorganic oxide used in the present 
invention has excellent adhesion properties to metals, and 
5 functions as an adhesive for bonding a catalyst-carrying 

layer to the metallic carrier, so that the catalyst-carrying 
layer is attached to the carrier with a high bonding 
strength. This minimizes the amount of the catalytic 
substance which is separated and removed from the catalyst- 

10 carrying layer owing to thermal expansion or vibration of the 
carrier. Moreover, the formation of an undercoat layer 
comprising the heat-resistant inorganic oxide not only 
improves the thermal resistance of the carrier, but also 
protects the carrier from strong acids and chloride ion to 

15 improve its corrosion resistance and oxidation resistance and 
hence its durability. 

The heat-resistant inorganic oxide may be any inorganic 
oxide that can withstand the temperature of exhaust gas from 
the internal combustion engine of motor vehicles and the 

20 like. However, since alumina, silica, aluminum silicate and 
alkali metal silicates have a high adhesion strength to 
metallic surfaces, an inorganic oxide comprising one or more 
compounds selected from among them provides a high bonding 
strength and hence functions properly as an adhesive for 

25 bonding the catalyst-carrying layer to the carrier. 



The oxygen-absorbing substance used in the present 
invention, which is added to the undercoat layer comprising 
the heat-resistant inorganic oxide, improves the thermal 
resistance of the catalyst and permits the catalyst to 
5 exhibit excellent purification capabilities even under severe 
thermal conditions. Usually, if an oxygen-absorbing 
substance ceria (CeOj) and a noble metal rhodium (Rh) coexist 
together, they form a complex at high temperatures to cause a 
reduction in the activity of rhodium and in the oxygen- 
ic absorbing ability of ceria. However, when added to the 
undercoat layer comprising the heat-resistant inorganic 
oxide, ceria does not form a complex with rhodium and can 
hence retain its excellent oxygen-absorbing ability. In 
particular, its effect can be enhanced in two-wheeled motor 
15 vehicles having a fuel-rich atmosphere which tends to 
deteriorate both rhodium and ceria severely. 

In place of ceria (CeOj), a double oxide of cerium and 
zirconium [(Ce/Zr)©^ or the like may be used as the oxygen- 
absorbing substance to obtain a similar effect. The double 
2 0 oxide of cerium and zirconium may be prepared by effecting a 
reaction for forming a precipitate from an aqueous solution 
containing cerium and zirconium in a molar ratio ranging from 
90/10 to 50/50. 

If the oxygen-absorbing ability is improved, the 
25 sintering of the noble metals is suppressed to minimize a 



reduction in catalytic activity. Moreover, the light-off 
temperature (i.e., the temperature at which the catalyst 
becomes active) can be lowered to yield a catalyst having an 
excellent low-temperature activity. 

5 Furthermore, the ternary catalysts used in four-wheeled 

motor vehicles exhibit the most excellent purification 
capabilities in the vicinity of the theoretical air-fuel 
ratio. Consequently, if the oxygen-absorbing ability is 
improved, the range of the air-fuel ratio in which high 

10 purification capabilities are obtained can be extended. 
Thus, the catalyst of the present invention exhibits 
excellent purification capabilities when used as a catalyst 
in four-wheeled motor vehicles . 

The mixing weight ratio of the oxygen-absorbing 

15 substance to the heat-resistant inorganic oxide is preferably 
in the range of 5/95 to 20/80. 

The catalyst-carrying layer used in the present 
invention is desirably formed so as to comprise one or more 
noble metals selected from the group consisting of platinum 

20 (Pt), palladium (Pd) and rhodium (Rh), and a metallic oxide 
comprising chiefly of activated alumina. 

The amount of noble metals (e.g., platinum) supported 
thereon is preferably not less than 2 g per unit area (1 m^). 
An exemplary application of the exhaust gas purification 

25 catalyst of the present invention is illustrated in FIG. 1. 
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Specifically, in an exhaust pipe 1 connected with an exhaust 
port of an engine mounted in a two-wheeled motor vehicle, 
supporting members 3a and 3b are provided on the upstream and 
downstream sides of a flow path of exhaust gas A flowing in 

5 the direction of an arrow, and an exhaust gas purification 
catalyst 2 is attached thereto. 

FIG. 2 illustrates an embodiment of the exhaust gas 
purification catalyst 2 in which a cylinder formed of a 
platelike punching metal having a multitude of perforations 4 

10 is used as the carrier. 

FIG. 3 illustrates a cross section of a pipe catalyst 
having a catalyst layer supported thereon. An undercoat 
layer L2 comprising a heat-resistant inorganic oxide is 
formed on a carrier Ll made of heat-resisting stainless 

15 steel, and a catalyst-carrying layer L3 is formed on the 

undercoat layer L2 . The undercoat layer L2 preferably has a 
thickness of 0.01 to 0.05 mm, and the catalyst-carrying layer 
L3 preferably has a thickness of 0.05 to 0.1 mm. Thicknesses 
outside their respective ranges may be disadvantageous in 

20 that unduly small thicknesses may fail to provide 
satisfactory catalyst performance and unduly large 
thicknesses may cause separation of the catalyst layer. 

Now, the method of making the exhaust gas purification 
catalyst of the present invention is described below. 

25 A metallic carrier is soaked in a slurry of a heat- 



resistant inorganic oxide having an oxygen-absorbing 
substance added thereto, taken out of it, and dried to form a 
layer of the heat-resistant inorganic oxide containing the 
oxygen-absorbing substance (i.e., an undercoat layer) on a 
5 surface of the carrier. Subsequently, the carrier is soaked 
in a slurry containing principally activated alumina, taken 
out of it, dried to form a catalyst-carrying layer comprising 
chiefly of activated alumina, and then fired, for example, at 
400-500°C for 1-3 hours. Thereafter, the carrier is soaked 

10 in a nitric acid solution containing platinumr rhodium and 
the like, taken out of it, dried, and then fired, for 
example, at 150-250°C for 1 hour. 

The present invention is more specifically explained 
with reference to the following example and comparative 

15 example. However, it is to be understood that the present 
invention is not limited thereto. 
Example 1 

A punching pipe (with an outer diameter of 22 mm and a 
length of 80 mm) made of stainless steel (SUS430) was used as 

20 a catalyst carrier. This carrier was soaked in a slurry of a 
heat-resistant inorganic oxide (composed chiefly of alumina) 
having ceria added thereto, taken out of it, and dried in hot 
air to form an undercoat layer of alumina containing ceria on 
a surface of the carrier. Subsequently, a catalyst-carrying 

25 layer consisting chiefly of activated alumina was formed on 



the undercoat layer in the same manner as described above for 
the formation of the undercoat layer, and then fired at 500 °C 
for 3 hours. Thereafter, the carrier was soaked in a nitric 
acid solution containing platinum (Pt) and rhodium (Rh), 
5 taken out of it, dried to impregnate the catalyst-carrying 

layer with platinum and rhodium, and then fired at 200 °C for 
1 hour. Thus, exhaust gas purification catalyst A was 
obtained. 

Comparative Example 1 

10 An undercoat layer was formed on a carrier in the same 

manner as in Example 1, except that the slurry of the heat- 
resistant inorganic oxide having ceria added thereto was 
replaced by a slurry of the ceria-free heat-resistant 
inorganic oxide alone. Subsequently, according to the same 

15 procedure as employed in Example 1, a catalyst-carrying layer 
was formed thereon and impregnated with noble metals. Thus, 
exhaust gas purification catalyst B was obtained. 
Evaluation Test 1 (Evaluation test with a model gas) 

The aforesaid catalyst A (with ceria) and catalyst B 

20 (without ceria) were subjected to a thermal endurance 

treatment by heating them in an oven at 800 °C for 20 hours. 
The purification capabilities of catalysts A and B were 
measured before and after the endurance treatment. Thus, the 
thermal resistance of each catalyst was evaluated by 

25 examining the degree of reduction in purification 



capabilities after the endurance treatment. 

The method of evaluation was as follows. A model gas 
simulating exhaust gas from a two-stroke engine was produced 
by a model gas testing apparatus, and passed through each 
5 catalyst. By analyzing the composition of the gas on the 

upstream and downstream sides of the catalyst, the degree of 
reduction in the contents of regulated substances (i.e., 
hydrocarbons (HC) and carbon monoxide (CO)) in the gas (i.e., 
the degree of purification) was determined. The composition 
10 of the model gas used is shown in Table 1. 



Table 1 

Composition of synthesized model gas 



CO 


02 


CO2 


H2O 


SO2 




H2 


HC 


N2 


1% 


1.3% 


3 .8% 


10% 


20ppm 


2 80ppm 


SBOOppm 


4000ppm 


Balance 



Gas temperature: 450±5°C; gas flow rate: 2 0 L/min. 

20 

The results of the test with the model gas are shown in 
Table 2 . It can be seen from these results that the 
reduction in the purification capabilities of catalyst A 
(with ceria) after the endurance treatment was suppressed as 
25 compared with catalyst B (without ceria) and, therefore, 
catalyst A had more excellent thermal resistance than 
catalyst B. 
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Table 2 

Results of test with model gas 





A (with ceria) 


B (without ceria) 


Before 

endurance 

treatment 


After 

endurance 

treatment 


Before 

endurance 

treatment 


After 

endurance 

treatment 


Degree of 
purification 
for CO 


25.6% 


21.0% 


25.2% 


16.7% 


Degree of 
purification 
for HC 


20.3% 


16.4% 


19.9% 


11.7% 



Endurance treatment conditions: 800°C x 20 hr in an oven. 



Evaluation Test 2 (Evaluation test with actual exhaust gas) 

According to the same procedure as employed in 
Evaluation Test 1, catalysts A and B were subjected to a 
thermal endurance treatment, and their degrees of 
purification were measured before and after the endurance 
treatment. In this example, however, evaluation was carried 
out by using actual exhaust gas from a four-stroke engine as 
the evaluation gas . 

The test conditions were as follows . 

Engine: Four-stroke engine with a displacement of 
1.6 liters 

Exhaust gas temperature: 460 °C 

SV (Space Velocity): 7 7,000 h~^ 

A/F (Air /Fuel Ratio): 14.6±0.5 
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The results of the test with actual exhaust gas are 
shown in Table 3. Similarly to Evaluation Test 1, the test 
with exhaust gas from a four-stroke engine revealed that 
catalyst A had more excellent thermal resistance than 
5 catalyst B. 



Table 3 

Results of test with actual exhaust gas 





A (with ceria) 


B (without ceria) 


Before 

endurance 

treatment 


After 

endurance 

treatment 


Before 

endurance 

treatment 


After 

endurance 

treatment 


Degree of 
purification 
for CO 


20i9% 


13.4% 


21.2% 


10.9% 


Degree of 
purification 
for HC 


18.1% 


11.7% 


17.8% 


9.6% 



Endurance treatment conditions: 800°C x 20 hr in an oven. 



20 Evaluation Test 3 (Light-off test) 

By using actual exhaust gas from a four-stroke engine in 
the same manner as in Evaluation Test 2, the light-off 
temperature (i.e., the temperature at which the catalyst 
becomes active) was measured. In the light-off test, the 

25 purification capabilities of a catalyst were measured while 
the exhaust gas temperature was being raised by means of a 
heat exchanger installed between the engine and the catalyst. 
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The temperature at which the catalyst became active) was 
regarded as the light-off temperature. The space velocity 
and A/F were the same as employed in Evaluation Test 2. 

The results of the light-off test are shown in Table 4. 
5 Before the thermal endurance treatment, catalysts A and B had 
the same light-off temperatures. After the thermal endurance 
treatment, however, catalyst A {with ceria) became active at 
a temperature which was about 15 °C lower than that for 
catalyst B (without ceria), indicating that catalyst A had 
10 more excellent light-off performance than catalyst B. 



Table 4 

Results of light-off test (light-off temperatures) 



15 





A (with ceria) 


B (without ceria) 


Before 

endurance 

treatment 


After 

endurance 

treatment 


Before 

endurance 

treatment 


After 

endurance 

treatment 


Evaluation by 
the degree of 
purification 
for CO 


345°C 


420°C 


345°C 


435°C 


Evaluation by 
the degree of 
purification 
for HC 


350°C 


430°C 


350°C 


446°C 



25 Endurance treatment conditions: 800''C x 20 hr in an oven. 
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CLAIMS 

1. An exhaust gas purification catalyst comprising a 
metallic carrier, an undercoat layer disposed on a surface of 
said carrier and comprising a heat-resistant inorganic oxide 
having an oxygen-absorbing substance added thereto, and a 
catalyst-carrying layer disposed on said undercoat layer and 
having a catalyst supported thereon. 

2. An exhaust gas purification catalyst as claimed in 
claim 1 wherein said carrier comprises a cylindrical punching 
metal made of heat-resisting stainless steel - 

3. An exhaust gas purification catalyst as claimed in 
claim 1 wherein said oxygen-absorbing substance comprises 
-cerium oxide or a double oxide of cerium and zirconium. 

4 . An exhaust gas purification catalyst as claimed in 
claim 1 wherein said heat-resistant inorganic oxide comprises 
one or more compounds selected from the group consisting of 
alumina, silica, aluminum silicate and alkali metal 
silicates . 

5. An exhaust gas purification catalyst as claimed in 
claim 1 wherein said catalyst-carrying layer comprises one or 
more noble metals selected from the group consisting of 
platinum, palladium and rhodium, and a metallic oxide 
comprising chiefly of activated alumina. 

6. A two-wheeled or four-wheeled motor vehicle equipped 
with an exhaust gas discharge system using an exhaust gas 
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purification catalyst as claimed in any of claims 1 to 5 
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ABSTRACT OF THE DISCLOSURE 

An object of the present invention is to provide an 
exhaust gas purification catalyst which can minimize the 
separation of the catalyst layer due to heat and vibration, 
can suppress thermal deterioration of the catalytic 
substance, and can exhibit excellent purification 
capabilities under severe conditions. Specifically, the 
present invention relates to an exhaust gas purification 
catalyst wherein an undercoat layer comprising a heat- 
resistant inorganic oxide having an oxygen-absorbing 
substance added thereto is formed on a surface of a metallic 
carrier, and a catalyst-carrying layer is formed on the 
undercoat layer . 
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I hereby claim the benefit under Title 35, United States Code, § 119(e) of any United 
States provisional application(s) listed below. 







Application Number(s) 


Filing Date (MM/DD/YYYY) 






Application Number(s) 


Filing Date (MM/DD/YYYY) 



I hereby claim the benefit under Title 35, United States Code, § 120 of any United States 
application(s) or § 365(c) of any PCT international application designating the United 
States of America, listed below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT International application 
in the manner provided by the first paragraph of Title 35, United States Code, § 112, I 
acknowledge the duty to disclose information which is material to patentability as defined 
in Title 37, Code of Federal Regulations, § 1.56 which became available between the 
filing date of the prior application and the national or PCT international filing date of this 
application (37 C.F.R. § 1.63(d)). 









Appln. Serial No. 


Filing Date 


Status 

Patented/Pending/Abandoned 








Appin. Serial No. 


Filing Date 


Status 

Patented/Pending/Abandoned 








Appln. Serial No. 


Filing Date 


Status 

Patented/Pending/Abandoned 



I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1 00 1 of Title 1 8 of 
the United States Code and that such willful false statements may jeopardize the validity 
of the application or any patent issued thereon. 



ENGLISH LANGUAGE DECLARATION CONTINUED 



POWER OF ATTORNEY: As a named inventor, I hereby appoint the practitioners 
associated with the Customer Number provided below to prosecute this application and to 
transact all business in the Patent and Trademark Office connected therewith, and direct 
that all correspondence be addressed to that Customer Number: 

Customer Number 826 

Direct correspondence to the 

attention of and telephone calls to: 2yfelissa B. Pendleton 

Registration No. 35,459 
Tel (704) 331-6000 
Fax (704) 334-2014 

Full name of (first/sole) inventor: Kosei YAMAMOTO 
Inventor's , . _^ ^ 

Signature: /-Wz \lMf^^em.i7l/r Date: October 11, 2 000 - 
Residence: Hamamatsu-shi , Shizuoka-ken , Japan 
Citizenship: Japan 

Post Office Address: c/o SUZUKI MOTOR CORPORATION 

3 00, Takatsuka-cho, Hamamatsu-shi 
Shizuoka-ken, Japan 

Full name of second inventor: Nobutoshi KONAGAI 



Inventor's 
Signature: 




Date: October 11, 2 000 



Residence: Hamamatsu-shi, Shizuoka-ken, Japan 
Citizenship: Japan 

Post Office Address: c/o SUZUKI MOTOR CORPORATION 

30 0, Takatsuka-cho, Hamamatsu-shi 
Shizuoka-ken, Japan 

Full name of third inventor: Fumikazu KII4ATA 
Inventor's ^ 

Signature: -j-wnlkfi^iA. A^V^a Date: October 11, 2 000 

Residence: Hamamatsu-shi, Shizuoka-ken, Japan 
Citizenship: Japan 

Post Office Address:c/o SUZUKI MOTOR CORPORATION 

300, Takatsuka-cho, Hamamatsu-shi 
Shizuoka-ken, Japan 



ENGLISH LANGUAGE DECLARATION CONTINUED 



Full name of fourth inventor: Ruri HIGUCHI 




Date: October 11, 2 0 00 



Residence: Hamamatsu-shi, Shizuoka-ken , Japan 
Citizenship: Japan 



Post Office Address: c/o SUZUKI MOTOR CORPORATION 

30 0, Takatsuka-cho , Hamamatsu-shi 
Shizuoka-ken , Japan 



